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(57) An automatic processor for a silver halide light 
sensitive photographic material is disclosed. The auto- 
matic processor comprises at least two reservoirs stor- 



ing partial processing compositions separately, and a 
supply means to supply each of said partial composi- 
tions to said silver halide light-sensitive photographic 
material after mixing said partial compositions. 
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Description 

TECHNICAL FIELD OF THE INVENTION 

5 [0001] The present invention relates to an automatic processor for a sliver halide light-sensitive photographic material 
(hereinafter referred to as automatic processor), and more specifically to an automatic processor for a silver halide 
light-sensitive photographic material, which enables rapid processing, and can obtain a stable processing character- 
istics exhibiting improvements in uneven processing and oxidation degradation of the processing compositions. 
[0002] A Silver halide light-sensitive photographic material is processed as follows. For example, the photographic 

10 martial is conveyed employing a roller conveyance mechanism and is processed while being immersed for predeter- 
mined periods in enough processing composition for silver halide light-sensitive photographic material (hereafter it is 
called as processing composition in short) filled in processing tanks such as a developing tank, a bleach-fixing tank, 
etc. During processing photographic materials, working components in the processing composition stored in a tank 
are consumed and the processing composition is subjected to fatigue degradation. Furthermore, for example, when a 

IS developing composition is alkaline, the degradation is caused by the decreases in alkalinity due to neutralizatkjn re- 
action upon absorbing cartx)nic acid gas and aging fatigue caused by oxidation. 

[0003] In order to solve the above problems, as described, for example, in Japanese Patent Publication Open to 
Public Inspection No. 3-59655, it is proposed that in the conveyance path of a silver halide light-sensitive photographic 
material, a coating roller is disposed; with this coating roller, a processing composition supply roller is provided; between 
20 the coating roller and supply roller, the processing composition staying portion is provided, and in accordance with the 
rotation of the coating roller, the coating composition is supplied and coated onto the image fomning surface of a silver 
halide light-sensitive photographic material. 

SUMMARY OF THE INVENTION 

25 

[0004] In such a case, uneven processing is easily caused and this is remarkable at rapid processing. Especially 
uneven processing is caused at the end portion of the light sensitive material. Further, compositions of the developing 
composition or the bleach-fixing composition stored in the tank can vary and the processing stability is degraded. 
Furthermore, the coating development method causes uneven processing and stain. Recently light sensitive material 

30 Is processed after cutting and transported in majority of processing way in view of rapid processing and environ nr^ntal 
adaptability. In the occasion uneven processing at the end portbn is remarkable. And also supplying roller and trans- 
porting portion are stained during long time processing depending on ingredients of the composition. 
[0005] In order to overcome the above problems, for example, Japanese Patent Publication Open to Public Inspection 
Nos. 9-90579, 9-90580. 9-90581, etc. describe methods in which two kinds of partial color developing compositions 

35 (hereafter it may be referred to as two compositbn development in short) are supplied to a silver halide light-sensitive 
photographic material (hereinafter referred to as light-sensitive material) during the gas phase. This method improves 
processing stability However, two processing composition supply means are independently arranged and after a first 
partial composition is supplied, a second partial composition is supplied. The following was found. Because the second 
partial composition is supplied after the first partial composition is supplied, the processing time is extended. Though 

40 the processing stability is improved, the mixing ratk) of two compositions fluctuates depending on positions causing 
uneven development and the problem is not fully solved. 

[0006] Recently it is found that the first composition is flow into the second composition when the second compositbn 
is coated in case of two composition processing, and consequently the rapid processing is avoided. The reaction does 
not start until the second composition is coated, time is lost. A new problem is also found that period during the coatings 

45 of the first and second compositions is shortened to improve the time loss, vigorous uneven processing is caused. 
[0007] In order to solve the foregoing problems, the present invention is accomplished. Objects of the present In- 
vention is to provide the following. First, the uneven processing such as uneven development at the end portion of the 
light sensitive material and uneven processing due to the fluctuation of mixing ratio of two compositions is avoided. 
Second, rapid processing is improved. Third, the storage stability of a processing composition is improved so that in 

so practice, the composition is subjected to neither deposition nor oxidation degradation. Fourth, uneven processing due 
to fluctuation of the mixing ratio of two compositions is minimized. Fifth, staining automatic processor members caused 
by the dripping of a coating composition, etc. can be decreased. Fourth, the dimensions of an automatic processor are 
decreased. 

55 MEANS FOR DISSOLVING THE TECHNICAL SUBJECT MATTER 
[0008] The present invention andits embodiment are described. 

[0009] The automatic processor for a silver halide light-sensitive photographic material of the invention comprising 
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at least a process of coating a processing composition for a development process. The automatic processor connprises 
at least two reservoirs to store partial processing compositions separately, a supply means to supply each of said 
partial compositions to said silver halide light-sensitive photographic material after mixing said partial compositions 
and coating means to coat the mixed partial processing compositions on the surface of the silver halide light-sensitive 
5 photographic material. 

[0010] A heating means is preferably provided with the automatic processor which directly heats said silver halide 
light-sensitive photographic material. 

[0011] According to this quicker processing can be achieved by supplying a processing composition upon directly 
heating a silver halide light-sensitive photographic material. 
10 [0012] The silver halide light-sensitive photographic material is heated preferably not lower than 45 **C. 

[0013] According to this quicker processing can be achieved by supplying a processing composition upon directly 
heating a silver halide light-sensitive photographic material. 

[0014] The automatic processor preferably comprises control means to control the total processing composition 
supply amount from said processing composition supply exit to said coating roller being at 10 to 160 ml per m^ of said 
IS light-sensitive material. 

[001 5] By setting the total processing composition supply amount at 1 0 to 160 ml per m^, the appropriate amount of 
the processing composition can be supplied to the coating and thus, it becomes possible to decrease the dimensions 

of the automatic processor 

[001 6] The mixture of the partial processing compositions is coated on an image forming surface of said silver halide 
20 iighl-sensilive photographic material preferably through a composition flow path. The composition flow path distance 

is preferably 5 to 50 mm. 

[0017] The processing composition can be uniformly supplied and coated onto the image forming surface of the 
silver halide light-sensitive photographic material according to this. 

[001 8] The supply means to supply each of said partial compositions to said silver halide light-sensitive photographic 
2S material after mixing said partial compositions preferably comprises a control means to control volume of the mixture 
at staying position at 1 to 100 ml. 

[0019] By control the volume at staying position at 1 to 100 ml, adequate amount of compositions can be supplied 

whereby uneven development is avoided and compact automatic processor can be provided according to this. 

[0020] A preferable example of the supply means is composed of stirring roller. 
30 [0021] In this case, two partial compositions are supplied to the silver halide light sensitive material with simple means 

and stain of the parts of the automatic processor due to the leak of compositions are restrained. 

[0022] The supply preferably comprises at least two composition supply exits which supply each of the partial 

processing compositions, and the partial compositions are mixed between the composition supply exit and the silver 

halide light-sensitive photographic material. 
3S [0023] According to this, two compositions employing a simple constitution are mixed and supplied to the silver halide 

light-sensitive photographic material and thus staining automatic processor members due to the dripping of a coating 

composition can be decreased. 

[0024] An examole of the shape of the composition supply exit is slit-like. 

[0025] In this case staining automatic processor members due to the dripping of a coating composition can be de- 
40 creased, and further, with a simple structure, the processing composition can be uniformly coated onto the image 
forming surface of a silver halide light-sensitive photographic material. 

[0026] The automatic processor may comprise a cutting process before the process that the silver halide light-sen- 
sitive photographic material is coated. 

[0027] According to this, the silver halkje light sensitive material is cut before coating process and therefore rapid 
45 processing can be available and environmental adaptability is improved. 

[0028] The automatic processor preferably comprises a contact angle control means which controls a contact angle 
of at least one of said processing compositions in respect to the circumference of said composition supply exit in the 
range of 5* to 60'. 

[0029] By controlling the contact angle respect to the processing composition at 5* to 60**, it becomes possible to 
so prepare the coating layer with uniform and appropriate thickness. 

[0030] One example of the coating process is a developing process, and the processing composition for said devel- 
opment process is composed of a partial composition containing a developing agent and a partial composition con- 
taining an alkali agent. 

[0031] In this case, the processing composition for development process is composed of a partial composition con- 
ss taining a developing agent and a partial composition containing an alkali agent, and prior to supplying it to the silver 
halide light-sensitive photographic material, both solutions are mixed together. Accordingly, the storage stability of the 
partial composition is improved, that is. specifically, the composition is subjected to neither deposition nor oxidation 
degradation, and furthermore, uneven processing due to fluctuation of the mixing ratio of two solutions is minimized. 
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[0032] Another example of the coating process is a bleach-fixing process, and the processing connposition for said 
bleach-fixing process is composed of a partial composition containing a bleaching agent and a partial composition 

containing a fixing agent." 

[0033] In this case, the processing composition tor bleach-fixing process is composed of a partial composition con- 
taining a bleaching agent and a partial composition containing a fixing agent, and prior to supplying it to the silver halide 
light-sensitive photographic material, both solutions are mixed together. Accordingly, the storage stability of the partial 
composition is improved, that is. specifically, the composition Is subjected to neither deposition nor oxidation degra- 
dation, and furthermore, uneven processing due to fluctuation of the mixing ratio of two solutions is minimized. 
[0034] In case that the coating process is a bleach-fixing process, the above mentioned bleaching agent comprises 
at least one of ferric complex salts represented by general formulas (A), (I), (II). and (III) described below 



General formula (A) 



Ar-CHf CH2-A4 



[0035] Wherein A,, Ag, A3, and A4 are the same or different and each represents -CHgOH, -COOM or -PO3M1 Mg. 
M. and each represents a hydrogen atom, a sodium atom, a potassium atom, or an ammonium group. X rep- 
resents a substituted or unsubstituted alkylene group having from 2 to 6 cartxxi atoms. 



General formula (I) 

A^CHNH— X— NHCH-A^ 
A^CH2 CHr-A* 

Wherein A^. A2 a^. and A^ each represents -CH2OH. -PO3 (M)2 or -COOM, and may be the same or different, 
M represents a cation. X represents an alkylene group having from 2 to 6 carbon atomS: or -(BiO)„-B2-. N represents 
an integer of 1 to 8. and may be the same or different. 



General formula (II) 

<CH2C00M1 
CHzCOOM^ 

[0036] Wherein n^ represents 1 or 2. and A represents -COOM3. ^H, -NH2 or -PO3 (M3)2- W, M^, and M3 each 
represents a hydrogen ion. an ammonium ion, a sodium ion, a potassium ion. a lithium ion, or an organic ammonium ion. 

General formula (III) 

^X^— A® 



C-COOM® 
Xt— A^ 



[0037] Wherein A^ and A^ each represents -COOM^. -PO3 (M^)^. -SOaM^. a hydroxy! group, or a mercapto group, 
each may be the same or different. and each represents a cation. R represents a hydrogen atom, an aliphatic 
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or aromatic group, and and X2 each represents a divalent aliphatic group, a divalent aromatic group, or a divalent 
linking group composed of a divalent aromatic group or aliphatic group and an aromatic group." 
[0038] The storage stability of the composition Is improved, and the composition is subjected to neither deposit nor 
oxidation degradation, and non-unlform processing is minimized due to the fluctuation of the mixing balance of the two 
5 compositions. 

[0039] The automatic processor comprises at least two reservoirs storing partial processing compositions separately, 
a supply means to supply each of said partial compositions to said silver halide light-sensitive photographic material 
and portions that the partial compositions are supplied are preferably substantially identical. 

[0040] According to this, the portions that said partial compositions are supplied are substantially identical and the 
10 compositions are mixed before supplying to the silver halide light sensitive material. Accordingly, the storage stability 
of the partial composition is improved, that is, specifically, the composition is subjected to neither depositbn nor oxi- 
dation degradation, and furthermore, uneven processing due to fluctuation of the mixing ratio of two solutions is min- 
imized. 

[0041] In this case it is preferable that a heating means which directly heats said silver halide light-sensitive photo- 
ns graphic material is provided. 

[0042] According to this, quick processing can be achieved by supplying a processing composition upon directly 
heating a silver halide light-sensitive photographic material. 

[0043] In this case it is also preferable that the automatic processor comprises control means to control the total 
processing composition supply amount from said processing composition supply exit to said coaling roller being at 10 
20 to 160 ml per m^ of said light-sensitive material. 

[0044] By setting the total processing composition supply amount at 10 to 160 ml per m^, the appropriate amount of 
the processing composition can be supplied to the coating and thus, it becomes possible to decrease the dimenskms 
of the automatic processor. 

2S BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] 

Fig. 1 is a schematic constitution view of a development process of an automatic processor for silver halide light- 
30 sensitive photographic materials. 

Fig. 2 is an enlarged schematic constitution view of a coating supply section. 

Fig. 3 is an enlarged schematic constitution view of a coating supply section. 

Fig. 4 is an enlarged schematic constitution view of a coating supply section. 

Fig. 5 is an enlarged schematic constitution view of a coating supply section. 
35 Fig. 6 is an enlarged schematic constitution view of a coating supply section. 

Fig. 7 is an enlarged schematic constitution view of a coating supply section. 

Fig. 8 is an enlarged schematic constitution view of a coating supply section. 

Fig. 9 is an enlarged schematic constitution view of a coating supply section. 

Fig. 10 is an enlarged schematic constitution view of a composition supply section. 
40 Fig. 1 1 1s a schematic constitution view of still further another embodiment of a development process of an automatic 

processor for silver halide light-sensitive photographic materials. 

Fig. 1 2 is a schematic constitution view of further another embodiment of a development process of an automatic 
processor for silver halide light-sensitive photographic materials. 
Fig. 13 Is an enlarged schematic constitution view of a composition supply section. 
45 Fig. 1 4 is a view to explain the contact angle measurement method. 

DETAILED DESCRIPTION OF THE INVENTION 

[0046] The constitution of the present invention is described in detail below. 

so [0047] (Silver Halide Light-sensitive Photographic Material) 

[0048] Silver halide light-sensitive photographic materials which are processed by the automatic processor for the 
silver halide light-sensitive photographic materials of the present invention include, for example, silver halide light- 
sensitive color photographic materials comprising a silver chloride emulsion; silver halide light-sensitive monochromatic 
photographic materials; silver halide light-sensitive color photographic materials comprising silver iodobromide or silver 

ss bromide emulsion; silver halide light-sensitive monochromatic photographic materials; etc. 

[0049] The silver halide light-sensitive photographic materials which are processed by the automatic processor for 
silver halide light-sensitive photographic materials of the present invention preferably comprise at least one emulsion 
layer comprising a silver halide emulsion composed of not less than gO mole percent of silver chloride in the silver 
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halide composition. Furthermore, from the view of the effect of the present invention, the silver halide emulsion com- 
posed of 95 to 100 mole percent of silver chloride is preferred, but more preferred Is that composed of 98 to 100 mole 
percent of silver chloride. 

5 (Partial composition) 

[0050] The partial composition used in the present invention is a liquid component composed of processing compo- 
sition to be coated on the light sensitive material. Processing composition to be coated on the li^t sensitive material 
is obtained by mixing partial compositions. 

10 

(Resen^oir of the partial composition) 

[0051] The reservoir conceming to the present invention is a container storing the partial composition. For the purpose 
of restraining the oxidation by air or vaporization, sealed container is preferable, and semi-sealed container is used. 
IS Specific shape includes a sealed cartridge and a semi-sealed tank. From the reservoir predetermined amount of the 
composition Is forwarded to the supplying means through the mixing portion. 

(Mixing means of partial composition) 

20 [0052] The mixing means concerning to the present invention is a means to mix the partial compositions before 
supplying to the light sensitive material. For obtaining uniform processing composition, it is preferable that the flow 
path is set as not less than 5 mm. stirring roller is provided or vibration is adopted. 

[0053] More in detail, it is preferable to provide a mixing mechanism working for predetermined period at the con- 
necting portion of at least two flow path. The mixing portion is composed of a merely connection of flow path of com- 

2S positions and a mixing for predetermined period. In other way such a mixing means is preferable that at least two 
compositions are mixed by introduced through the each of flow path into the staying portion where the processing 
composition is coated on the light sensitive material. The other preferable mixing means is composed of a pair of rollers, 
that is, the partial compositions are introduced into the pair of rollers and mixed. Still other mixing means is composed 
of a supply exit and the light sensitive material which supply exit is provided with the composition supplying pipe and 

30 supplying at least two partial composition respectively Concretely, the partial compositions flow out through the supply 
exit flow along the surface of the supply pipe, whereby the partial compositions are mixed at the flow path. 
[0054] The mixing means conceming to the invention is provided at a portion prior to supplying the processing com- 
position to the light sensitive material, preferably just before, and within 5 second more preferably 
[0055] (Supply Means) 

35 [0056] In the present invention, the supply means is a means to supply a mixed processing composition consisting 
of at least two compositions to a silver halide light-sensitive photographic material and, for example, is composed of 
a outlet nozzle, composition staying or roller. Concretely it is composed of the composition flow path that is mixed 
processing composition is introduced into the outlet nozzle, composition staying or roller, flow out exit that forms a 
uniform composition layer on the roller or staying, and the exit nozzle or composition stay or roller that supplies the 

40 processing composition to the light sensitive material. "A processing composition is supplied by coating" described in 
the present invention shows that the processing composition is supplied to the light sensitive material by that the coating 
roller and the silver halide light-sensitive photographic material are brought into contact a processing compositbn Is 
blow onto a silver halide light-sensitive photographic material by outlet nozzle, a processing composition is pour into 
a silver halide light-sensitive photographic material by outlet nozzle or the light sensitive material runs through the 

45 composition stay. 

[0057] The contact angle of the coating roller in respect to a processing composition is between 5* and 60*; preferably 
between 10* and 55**, and more preferably between 20** and 40°. These contact angles are preferred because the 
appropriate amount of the supplied coating composition becomes uniform on the coating roller. The coating roller is 
preferably a metal roller such as SUS. specifically, stainless steel (SUS 31 6L. SUS 316, SUS 304, and SUS 303), 

so titanium (Ti), brass (Bs), etc. When a plastic roller or elastic Teflon roller is employed, a surface active agent is coated 
so as to decrease the contact angle. Furthermore, the coating roller comprising a hydrophilic material is preferred, that 
is, 6 nylon, N-methoxymethylpolyamide, polyurethane, polyacetal, etc. are preferably laminated. Coated surface active 
agents are preferred which can be oriented on a hydrophobic roller and direct a hydrophilic group to the surface. 
Accordingly, amphoteric surface active agents or alkylamine ethylene oxide compounds, etc. are preferably coated. 

ss [0058] The contact angle of a coating roller in respect to a processing composition is measured employing a liquid 
drop method among contact angle measuring methods described in "Shin Zikken Kagaku Koza 18: Kaimen to Koroido 
(New Experimental Chemistry Lectures 18: Interface and Colloid)", page 97 (published by Maruzen, October 20. 1977), 
while employing a flat plate sample which is prepared employing the same material and method as the surface material 
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of the roller. Namely, as shown in Fig. 14(a). the flat plate sample having smoothness of mirror finish is horizontally 
placed in a vessel filled with the saturated vapor of a liquid to be measured. Employing a syringe, a tiny liquid drop Is 
formed on the plate. The size of the drop is adjusted so that the contact diameter is approximately not more than 3 
mm (there is a publication reporting that the acceptable drop volume is not more than 0.1 cm^). The contact angle is 

5 generally measured employing a reading microscope (magnification is about 20 times) equipped with an angle gauge. 
Fig. 14(b) illustrates the principle. A liquid drop is fonwardly illuminated with light transmitted through a milky glass or 
parallel light transmitted through a heat-ray absorbing glass. The measurement accuracy is ± 1 " and can be improved 
to ± 0.5** when well practiced. The right and left angles of the liquid drop are measured, and when those angles exhibit 
a large difference, the measurements for the drop are not accepted. Measuring angles are carried out for a liquid drop 

10 adding an liquid amount or after the liquid drop is left over some period of time and the variation in angles is inspected. 
Fu rthermore. measurements are carried out at several different positions on the same solid surface and measu rements 
of at least ten positions are carried out and the average Is obtained. Water employed for the measurement should be 
distilled water. 

[0059] The composition supply exit is a slit formed in the axis direction of the coating roller, and staining the automatic 
IS processor members due to the dripping of a processing composition can be decreased, and further, with a simple 
structure, a processing composition can be uniformly coated and supplied onto the image forming surface of a silver 
halide light-sensitive photographic material, 

[0060] Furthermore, the composition coating exit can be unified, and due to the unified composition coating exit, 
staining the automatic processor members due to the dripping of a processing composition can be decreased, and in 
20 addition, with a simple structure, a processing composition can be uniformly coaled and supplied onto the image forming 
surface of a silver halide light-sensitive photographic material. 

[0061 ] The preferable processing composition supply amount from this composition coating exit to the coating roller 
is set at 1 0 to 160 ml per m^ of a light-sensitive material. When the processing composition supply amount is less than 
the set amount, a supply shortage is caused, when the amount is more than the set amount, the composition is wasted. 

25 By setting the total processing composition supply amount at 10 to 160 ml per m^. the appropriate amount of the 
processing composition can be coated and supplied, and the dimensions of the automatic processor can be decreased. 
The supply amount is preferably between 10 and 120 ml per m^ and nrK>re preferably between 20 and 60 ml per m2. 
It is preferred to supply a more appropriate amount of the processing composition onto the coating roller 
[0062] Furthermore, the contact angle of at least one processing composition in respect to the circumference of the 

30 composition supply exit is preferably controlled between 5* and 60*. When the contact angle of a processing compo- 
sition is less than the set angle, at coating, the coating layer becomes too thin, when the contact angle Is more than 
the set angle, the coating layer becomes too thick. However, by controlling the contact angle of the processing com- 
position between 5** and 60''. it is possible to prepare a uniform coating layer with an appropriate thickness. 
[0063] The composition flow path length used in the invention is a minimum distance from the portion where the 

35 partial compositions are start mixing to the portion the processing composition is coaled . The composition flow path 
length, until the processing composition supplied to this composition supply pipe. Is coated onto the Image fomning 
surface of a silver halide light-sensitive photographic material is preferably set between 5 and 50 mm so that partial 
compositions can be fully mixed and aerial oxidation and evaporation of the processing composition is minimized. The 
length is more preferably between 7 and 100 mm and most preferably between 10 and 50 mm. 

40 

(Heating Means) 

[0064] The temperature of a light-sensitive material heated by a heating means is preferably not lower than 45 ''C, 
more preferably not lower than 50 °C, and most preferably not lower than 60 "C. Furthermore, in terms of heat resistance 
45 of a light-sensitive material and control easiness of processing, the temperature is preferably not higher than 90 '*C 
and further, in order to prevent a processing composition from boiling, the temperature is preferably not higher than 
90 *C and most preferably not higher than 80 ''C. 

[0065] The heating means employed to heat a light-sensitive material includes a conduction heat means in which a 
heat drum or heal belt is brought into contact with a light-sensitive material to heat the light-sensitive material through 

50 heat conduction; a convection heating means in which heating is carried out through convection employing a dryer,; a 
radiation heating means employing radiation such as infrared ray, high frequency electromagnetic wave, etc. 
[0066] Furthermore, when employing the conduction heat means, in order to minimize an adverse effect onto the 
emulsion surface of a light-sensitive material to be processed, a heating source is preferably brought into contact with 
the base side surface of a light-sensitive material on which no emulsion is coated. 

55 [0067] Moreover, in the present invention, when a light-sensitive material Is heated before supplying a processing 
composition onto the emulsion surface, in order to minimize the effect due to the difference in sensitivity caused by 
the temperature when the light-sensitive material is exposed, this light-sensitive material is preferably heated after 
exposing the light-sensitive material. 
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[0068] Furthermore, to avoid unnecessary heating, the heating means is preferably provided with a heat control 
means so that the heating means works according to the information on the presence of a silver halide light-sensitive 
photographic material. This can be achieved in such a manner that a conveyance means which conveys the silver 
halide light-sensitive photographic material at a predetermined conveyance speed, and a light-sensitive material de- 

5 tecting means which detects the presence of a silver halide light-sensitive material, at the predetermined position 
located in more advanced position of the conveyance direction of the conveyance means than the heating section of 
the heating means are provide, and according to the detection of the presence of the tight-sensitive material, the heat 
control means is controlled. In this case, the heating means is preferably controlled so that it is operative immediately 
after the light-sensitive material detecting means detects the presence of a light-sensitive material at a predetermined 

10 position, immediately after the light-sensitive material detecting means detects the presence of a light-sensitive material 
after the elapse of a predetermined period of time, or until the predetermined period of time elapses. 

(Color Development) 

IS [0069] The color development processing time is a period of time when a light-sensitive material Is first supplied with 
a color developing composition to when the light-sensitive material is supplied with a following processing composition 
(for example, bleach-fixing composition) or is immersed Into the subsequent processing composition. The color 
processing time is preferably not shorter than 3 seconds and more preferably not shorter than 5 seconds in order to 
carry out sufficiently and stably the color development processing, and is preferably not longer than 20 seconds, more 

20 preferably not longer than 1 6 seconds and most preferably not longer than 12 seconds because adverse effects to the 
light-sensitive material, such as degradation of the color developer supplied to a light-sensitive material or formation 
of deposit due to drying can be minimized. 

[0070] In the present invention, from the view point of quick processing, it is preferred to process with a thick process- 
ing composition. Namely, higher concentration gradient improves the diffusion into layers of a light sensitive material. 
25 Usually it was difficult to dissolve a color developing agent in high concentration. IHowever it is found that it can be 
dissolved for short period, and the present invention has been attained. 

[0071] Furthermore, when a processing composition Is stored or rested, conventionally, the composition Is subjected 
to aerial oxidation which causes problems such as formation of tar and stain. However, employing two partial compo- 
sitions can minimize these problems. 
30 [0072] The partial composition of the present invention containing a color developing composition comprises a color 
developing agent and preferably comprises preserving agents such as sulfite salts, hydroxylamlnes, cysteine, sulflnic 
acid, etc. The concentration of the color developing agent is between 10 and 150 g/liter. preferably between 15 and 
100 g/liter, and most preferably between 20 and 80 g/liter. 

[0073] Furthermore, as solubilizing agents, p-toluenesulfonic acid or sodium salt thereof, diethylene glycol, polyeth- 
35 yiene glycol, triethanolamine, etc. are preferably incorporated. 

[0074] In the processing composition of the present invention, compounds represented by general formula (I), or 
(SI) or (Sll), or at least one selected from water-soluble siloxane series compounds are preferably incorporated. 



45 [0075] Wherein Rf represents a saturated or unsaturated alkyi group containing at least one fluorine atom, and pref- 
erably an alkyI group having from 4 to 1 2 carbon atoms, and more preferably an alkyI group having from 6 to 9 carbon 
atoms. X represents sulfonamide, including: 



Y represents an alkylene oxide group, an alkylene group, etc. Rf' represents a saturated or unsaturated hydro- 
carbon group containing at least one fluorine atom. Further, A represents a hydrophilic group such as -SO3M, -OSO3M, 
-COOM, -OPO3 (Ml) (Mg), -PO3 (M^) (Mg). etc.; preferably -SO3M. M, M^, and each represents H. Li, K. Na, or NH4, 
and preferably Li. K. or Na, and most preferably LI. m represents 0 or 1 : n represents 0 or an Integer of 1 to 1 0. and 



40 



General formula (I) 



so 
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preferably, m = 0. n = 0. 



General formula 



(SI) 




[0076] Wherein represents a hydrogen atom, an aliphatic group or an acyl group; represents a hydrogen atom 
or an aliphatic group. E"" represents ethylene oxide; represents propylene oxide; E^ represents ethylene oxide; X 
represents a oxygen atom or -R^N- group, in which R3. represents an aliphatic group, a hydrogen atom, or: 



wherein R* represents a hydrogen atom or an aliphatic group. 1^, I2, m2, m^, n2. and n2 each represents a value of 0 
to 300. 



[0077] Wherein represents a monovalent organic group, for example, an alkyi group having from 6 to 50 carbon 
atoms, preferably from 6 to 35 carbon atoms (for example, a hexyl. heptyl, octyl, nonyl, decyl. undecyl. dodecyl group, 
etc.); or aryl group substituted by alkyI group having 3 to 35 carbon atoms or an alkenyl group having 2 to 35 carbon 
atoms. In case that A2 is the aryl group substituted by alkyI group or an alkenyl group, it may be substituted by a fluorine 

atom. 

[0078] A preferable substituent on the aryl group includes an alkyI group having 1 to 18 carbon atoms (such as 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl group, etc.), a substituted alky I 
group such as a benzyl or phenetyl group, etc., or an alkenyl group having from 2 to 20 carbon atoms (for example, 
an unsubstituted alkenyl group such as a oleyl. acetyl, allyl group, etc., a substituted alkenyl group such as a styryl 
group, etc.). The aryl group includes a phenyl, biphenyl, or naphthyl group, etc., and preferably an phenyl group. The 
substituting positbn in the aryl group may be any of an ortho, meta: or para position and a plurality of substltuents may 
be substituted. 

[0079] B or C represents ethylene oxide or propylene oxide, or 



(note: n^, m^, and 1^ each represents 0, 1 , 2 or 3). m and n represents an integer of 0 to 100. represents a hydrogen 
atom or an alky I group, an aralkyi group or an aryl group, for example, those groups described in A2. 
[0080] As siloxane series compounds, compounds represented by general formula (SU-1 ) described below are pre- 
ferred. 




General formula (SI I) 



A2-0-fB-hs^-Chp-Xi 



OH 
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General formula (SU-1) 



pHa ^Ha CH3 

CH3-fl-0-^|l-0>i^SI-0)^Sr-O^CH3 
CH3 CH3 CH3 

(cHr)^OXr>^ox^)^R3 



[0081] Wherein R9 represents a hydrogen atom, a hydroxy group, a lower alky! group, an alkoxy group, 

<'^io ^Rio 
R11 or ~0-Si^Rii 

R12 Rt2 



RiO' and R^2 each represents a hydrogen atom or a lower alkyi group, and may be the same or different. I,, I2, 
and I3 each represents an integer of 0 to 30, and p, q^, and q2 each represents an integer of 1 to 30. 
[0082] and X2 each represents 



— CHgCHg- 



— CH2CK— or — CH-CH2 — 

^"2 CH3 

Specific examples are described in Japanese Patent Publication Open to Public Inspection No. 4-299340 and 
particularly preferred examples are shown below. 

[I]-1 CgF^^SOaK 

ni-2 CeF.^SOgLi 

(l]-3 CqF^^COONH^ 

[IH CgF^^COOK 



[I] -5 C9F17O— f >— SO3K 
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CI] -6 CsFisO-f \— SOjNa 




[13-7 CfiF^O— f \— SO3K 



[I] -8 C8F13O-/ \— SOjNa 



[l]-9 CyF^gCONHCaH^NCsH^CI 
[l]-10 CyF^sCCXJNH^ 



tu-ii 



[11-12 



tl]-13 



111-14 



CH2COOCH2CH2C8F17 
NaOaS— CHCOOCH 2C8F17 



C3H7 

C8F17SO2NCH2COOK 



C3H7 

C8Fi7S02l*- CH2CH20P03Na2 



^12H25 

C8Fi7S02hf— (C2H40)4- C4H8S03Na2 



[0083] Of the compounds represented by the above-mentioned general formula (I), the most preferred compounds 
are those represented by <l-1 ). (1-2), (1-4), and (1-9). 

[0084] These compounds can be synthesized according to ordinary methods and are also commercially available. 
[0085] (Compounds Represented by General Formula (SI)) 

SI-1 C,2H25C0O-(-C2H4O-)^H 



11 



SI-2 
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C9Hi8COO-(- C2H40^H 



SI- 3 Ci2H25NH^C2H40^H 



SI-4 Ci2H25NH-(-C2H40-hrH 



SI-5 HO-f-C2H4C%5-eCHCH2C^C2H4C| 20H 

CH3 



SI-6 C^gHggNHCHgCHaOH 



SI-7 j(,CH2CH20) 10H 

Ci2H2ff-<^ 

CCH2CH2O) 10H 



SI- 8 HO-f ^HCH2O)-303f-CHCH2<^:;^;5-H 
CH3 



SI- 9 c8Fi7NfH-C2H40^H 

(Compounds Represented by General Formula (Sll)) 

SII-1 Ci2H25-0-<-C2H4<H,oH 



SII-2 CeHiT-O-f-CaHeO^H 
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SZX-3 C«Hi«-0-f-C2H40^H 
SIX -4 C10H21— 0-(-C2H4O)^H 

CsH,r-^^-0-fC2H4CHio-H 



SII-5 



SII-6 C9H18— O-^ CzHaO^H 



SII-7 CgHiT-^ y_o-fC2H40^H 



C7H1 





SII-9 C3H7— 0-(-C2H40^H 
C3HV 



SII-10 Ci2H2S-/^— 04-C3H80)55-H 



SII-11 CaHig— O-f CH2CHCH?fj^H 



OH 



SII-12 Ci2F2s-0-f-C2H40^H 



SII-13 CoHir— f ^0-f-C2H4CH77-H 
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SXI-14 C12F2S-CH2CH2— 0-^C2H40-hr-H4 



SII-15 Ci2H2ff— CisHso O— (•<^H40)^ H 



SII-16 (n)C9Hi9— O — ^CHzCHCHaoJg — H 

SIM 7 (n)C9Hiff— ^ ^ O ^-CHjCHCHioW-H 

OH 

SIM 8 (n)C8Hir-^ ^ O — ^-CHa^HCHaoW-H 

^ — ' OH 



SIM 9 (n)C8Hir-4 ^ O — ^CHzCHCHzO^^CHaCHaa 

OH ^ 



(Water-soluble Siloxane Series Compounds) 
SU-I-1 

(CH3)3Sr-0-^i-0-SK-CH3) 3 

C3H«-f OC2H^-^OH 



SU-I-2 

^H3 

(CH3)3SI-0— ^I-0-SH{-CH3) 3 

C3H«-(-OC2H^OH 
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10 



16 



2S 



30 



35 



40 



SXJ-I-3 

(CH3)3Sr-0-^i-0-Shf-CH3) 3 

C2H4-f OC2H4>7--OH 



SU-I-4 



CH3 



(CH3)3Sr-0-^l— 0-Sh(-CH3) 3 

C3H6-f OC2H.^ OS I— (C H3)3 



SU-I-5 



CH3-ii-0-^K-CHr>-5{0CH2CH>-(0CH2CH)40CH3 
CH3 CH3 CH3 



SU-I-6 



pH3 CH3 

CH3 CH3 CH3 



SU-I-7 

CH3 CH3 CH3 CH3 
CH:rft-0^^r-0^^h^0)-g-^t-CH3 
CH3 CH3 (CH2)5 CH3 

0 

a-i-b:=30 icH2CH20)5-H 



[0086] Of the compounds the most preferred compounds are those represented by (SII-5), (SII-11), (SII-13). (SH- 
IS) and (SU-l-1). 

[0087] The alkali agent-containing partial composition of the present invention is composed of alkali agents such as 
potassium carbonate, potassium hydroxide, etc. and preferably comprises a solubilizing agent of the above-nnentioned 
developing agent and a surface active agent. The pH is preferably between 1 0 and 1 4 and more preferably between 
so 12 and 13.5. When the concentration of these alkali agents is excessively high, swelling of the emulsion layer of a 
silver halide light-sensitive photographic material is hindered. Therefore the added amount of a fixing agent is preferably 
between 30 and 200 g/liter and more preferably between 50 and 120 g/liter. 

[0088] As the ratio of the composition volume of a supplied color developing composition, the volume of one partial 
composition is preferably between 0.01 and 100 times that of the other partial composition; more preferably between 
ss 0.1 and 10 times, and most preferably between 0.5 and 2 times. 

[0089] The total volume of the bleach-fixing composition supplied onto the emulsion layer of a silver halide light- 
sensitive photographic material is preferably between 10 and 160 ml per rh^ of the light-sensitive material; more pref- 
erably between 10 and 120 ml, and most preferably between 20 and 100 ml. 
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[0090] The supply volume of the color developing composition to a silver halide light-sensitive photographic material 

is preferably proportional to the exposure amount to the light-sensitive material. 

[0091] The preferred examples of the supply order of a bleach-fixing composition are shown below: 

(1) Color development -> Bleach-fixing -> Stabilization. 

(2) Color development ^ Bleaching Fixing Stabilization. 

(3) Color development Bleaching ~> Bleach-fixing Stabilization. 

(4) Color development Bleach-fixing Bleaching Stabilization. 

(5) Color development Bleach-fixing Bleach-fixing Stabilization. 

(6) Cotor development -> Fixing Bleach-fixing Stabilization. 

(7) Color development Bleaching Bleach-fixing Fixing -> Stabilization. 

(8) Black and white development Washing Reversing -> Color development -» Washing Adjustment -> 
Bleaching -> Fixing -> Stabilization. 

(9) Black and white development Washing Reversing -> Color development -> Washing Adjustment -> 
Bleach-fixing Stabilization. 

[0092] Ot these, as preferred examples, (1), (2) and (3) are listed. 

[0093] Specific examples of p-phenylenediamine series compounds which are preferably employed in the present 
invention include the following. 

(C-1) C2Hc n2H4NHS02CH3 
N 

• YH2SO4 • H2O 




(C-2) C2H5^ /:2H40H 




• H2SO4 



NH2 



(C-3) C2H^ /^2H40H 




H2SO4 
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(C-4) CaHs^ 



CH3 




NH2 



2CH3- 




-SO3H 



10 



IS 



(C-5) CaHs^ ^aHeSOsH 



CHa 




NH2 



HaSOa 



20 



25 



30 



<C-6) CHa n2H40H 
N 



CHa 




NH2 



-H2SO4 



35 



40 



(C-7) 



HOH4Ca. C2H4OH 
N 




NH2 



H2SO4 



45 



SO 



(C-8) 



CaHs^ /P4H6SO3H 




NH2 



-JH2SO4 



55 
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(C-9) 

N 




^H2S04 



NH2 



H^;CH4COOH 



II 

NH2 



CaHs^ (CH2CH20)2CH3 
N' 




HCI 





2CH3— ^ SO3H 



NH2 



(C-12) 




2CH. 




-SO3H 



NH2 



(C-13) 



C2H5. (CH2CH20)3CH3 



'CH3 




2CH: 




-SO3H 



NH2 
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^ C2H5. /(CH2CH20)2C2H5 

N 




(C-16) 




[0094] Of the exemplified color developing agents mentioned above, those preferred, from the point of the effect of 
the present invention, are (C-1). (C-2), (C-3). (C-4), (C-6), (C-7). and (C-15). (C-3) is particularly preferred. The above- 
motioned p-phenylenediamine series compounds are generally employed in the form of chloride salts, sulfate salts, p- 
toluene sulfate salts. 
[0095] (Bleach-Fixing Process) 

[0096] The present invention is provided with the bleach-fixing process. The processing composition of the above- 
mentioned process is composed of at least two compositions consisting of a partial composition containing a bleaching 
agent and a partial composition containing a fixing agent. Both of the partial compositions Is mixed just before being 
supplied to a silver halide light-sensitive photographic material. Thus, the storage stability of the compositions is im- 
proved, and specifically, the composition is subjected to neither deposition nor oxidation degradation, and further, 
uneven processing due to fluctuation of the mixing ratio of two compositions Is minimized . 

[0097] In this bleach-fixing process, the bleaching agents are comprised of at least one of the ferric complex salts 
of the compounds represented by the above-mentioned general formulas (A), (I), (II), and (III) . A partial bleaching 
composition containing at least one of ferric complex salts of the compounds represented by general formulas (A). (I). 
(II), and (Ml) is mixed just before being supplied to a silver halide light-sensitive photographic material. Thus, the storage 
stability of the compositions is improved, and specifically, the composition is subjected to neither deposition nor oxi- 
dation degradation, and further, uneven processing due to fluctuation of the mixing ratio of two compositions is mini- 
mized. 
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HOOC-CHNH-CH2CH^-NH<pH-COOH 
HOOC—CH2 CHr-COOH 



10 T-2 

* ^ (pH 

HOOC- CHN H- CHCH2 — NH^H— COOH 

HOOC-CH2 CHr-COOH 

IS 



20 



35 



40 



45 



1-3 



HOOC— CHNH- CH2CH2CH2 — NHC H— COOH 
HOOC- CH2 CH2— COOH 



25 1-4 



30 



OH 

HOOC-CHNH-CH2CHCH2 NHCH-COOH 

HOOC- CH2 CH2- COOH 



CH3 

HOOC— CHNH-CH2CHCH2 NHCH—COOH 

HOOC-CH2 CH2-COOH 



1-6 



HOOC— CHNH-CH2CH2CH2CH2— NH^H— COOH 
HOOC— CH2 CH2— COOH 



1-7 

so HOCH^— CHNH-CH2CH2-NH^H— COOH 

HOOC— CH2 CHa— COOH 



55 
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-8 

I 

HOOO-CH2 CH2— COOH 



N aOOC— CHNI+- CH2CH2— NHC H— COONa 



-9 



HOOC- CHN H- CH2OCH2-NHC H- COOH 
HOOC-CH2 CHz-COOH 



I-IO 

HOOC— CH2 CH2— COOH 



HOOC- CHNH- CH2CH20CH2— NHC^COOH 



1-11 



HOOC- CHNH-f CH20>^ CH2-NHCH-COOH 
HOOC-CH2 CH2-COOH 



1-12 

H OCH2— CHN H- CH2OCH2— NH^H- COOH 
HOOC-CH2 CHz— COOH 



1-13 

HOOD- CHNH- CHOCH2 NH^H- COOH 

HOOC-CH2 CHz- COOH 



1-14 



HOOC-CHNH-CH2CH2O-CH2CH2-NHCH-COOH 
HOOC-CH2 CH2-COOH 
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1-15 



HOOCCHNK— CH2CH20CH2CH2CX:H2CH2— NH<pH— COOH 
HOOC— CH2 CH2— COOH 



1-16 

10 



H2O3P— CFf-NH-CH2CH2— NHCH-PO3H2 
H2O3P—CH2 CH7-PO3H2 



15 

1-17 

H2O3P— CH-NH— CH2CH2CH2— NHCH— PO3H2 
H2O3P— CH2 CH2-PO3H2 

20 

[0098] Of these, the particularly preferred compounds are 11-1), (1-3), (1-5). and (1-15). and the more preferred com- 
pounds are IM) and (1-3). 

2S 

A-1 HOOC — CH2^ XH2— COOH 

^N— CH2CH2 — 
HOOC— CHaCHa^ ^CH^COOH 

30 



A- 2 HOOC — CH^^ JCH2— COOH 

J^fsi— CH2CH2 — isr^ 

35 HOOC— CHaCHg-^ XH2CH2-COOH 



A- 3 HOOC — CH^. J^Hg— COOH 

^N— CH2CH2CH2— N'^ 
HOOC — CHaCHgCHg^ ^CHg— COOH 



45 

A~ 4 HOOC — C H^. XH2— COOH 

]^N— CH2CH2CHZ— 

HOOC — CHsCHgCHg-^ ^CHgCHg— COOH 



50 



A- 5 HOOC — CH2s^ XH2— COOH 

";n— CH2CH2 — N^^ 
HOOC— CHg-^ \cH2-COOH 

55 
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A- 6 HOOC CH2. jCHg— COOH 

HOOC CH2 CH2— COOH 



A- 7 HOOC— CH2. 9*^^ ^H2-COOH 

";n— CHCH2 — n:^ 

HOOC CH2 CH2— COOH 



A- 8 HOOC— CH^ r^Hg— COOH 

^N— CH2CH2CH2CH^N^ 
HOOC — CH2 ^cHt— COOH 



A- 9 HOOC — CH2. 9^ ^H2— COOH 

":n— CHCH2CH2 nC 

HOOC— C ^CH2-COOH 



A- 10 HOOC — CH2^ CH2— COOH 

^N— CH2CH2NCH2CH2— N^^ 
HOOC— CH2 CH2COOH CH2-COOH 



[0099] Of these, the particularly preferred compounds are (A-1), (A-5), (A-6) and (A-10) 

[0100] The compounds represented by the above-mentioned general formulas can be synthesized by employing 
generally known methods described In Zh. Obshch. Khim.. 49 659 (1979), Inorganic Chemistry. Vol. 7, 2505 (1968). 
Chem. Zresti, 32. 37 (1978), U.S. Pat No. 3.158,635. Japanese Patent Publication Open to Public Inspection No. 

5-303186. etc. 

[0101] In the following, there are listed the preferred specific examples represented by the above-mentioned general 
formula (II), which are employed as a silver halide light-sensitive photographic material processing composition having 
a bleach function of the present invention and are employed to process the silver halide light-sensitive photographic 
material. 



II-l 



<CH2CGOH 
CH2COOH 
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II-2 

,CH2COOH 



HO0CCH2CH2K 

CHjCOOH 



11-3 

<CH2COOH 
CH2COOH 



11-4 

<CH2COOH 
CH2COOH 



11-5 



<CH2COOH 
CH2COOH 



11-6 

<CH2COOH 
CH2COOH 



[0102] Of these, particularly preferred compounds are (11-1), (11-2), and (11-3) . 

[0103] In the following, there are listed the preferred specific examples represented by the above-mentioned general 
formula (III), which are employed as a silver halide light-sensitive photographic material processing composition having 
a bleach function of the present invention and are employed to process the silver halide light-sensitive photographic 
material. 
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III-l 

^CHzCOOH 
CHCOOH 
CH2COOH 



III-2 



CH2CH2COOH 

CH-COOH 

CH2COOH 



III-3 



^CH2COOH 
Hh^— CHCOOH 

CH2CH2COOH 



CH,COOH 
CHCOOH 



CHCOOH 
CH2COOH 

III-5 

^CHjCHaOH 
HN^CH-COOH 
CH2OH 



III-6 



^CH2P03H2 
HN^— -^H-COOH 
CH2COOH 
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III-7 




CH2COOH 



HN — "CH— COOH 
CH2COOH 



[0104] Generally, the above-mentioned bleaching agents are employed as sodium salts, ammonium salts or potas- 
sium salts. 

[0105] Furthermore, a partial composition containing a bleaching agent preferably contains an organic acid com- 
pound represented by general formula (B) mentioned below. 
[0106] General formula (B) 



[0107] wherein B represents an n valenl organic acid; n represents an integer of 1 to 6, and M represents an am- 
monium, an alkali metal (sodium, potassium, lithium, etc.) or a hydrogen atom. 

[0108] In the general formula (A), n valent organic acids represented by A Include an alkylene group (for example, 
a methylene group, an ethylene group, a trimethylene group, a tetramethylene group), an alkenylene group (for exam- 
ple, ethenylene group), a cycloalkynylene group (for example, 1 ,4-cyclohexandyl group), arylene group (for example, 
o-phenylene group, p-phenylene group), alkantolyl, etc. (for example, 1,2:3-propanetolylgroup). arylenetolyl group (for 
example. 1,2,3-benzenetolyl group). 

[01 09] The above mentioned n valent groups represented by B comprise those (for example, 1 ,2-dihydroxy ethylene, 
hydroxy ethylene, 2-hydroxy-1,2,3-propanetoIyl, methyl-p-phenylene, 1 -hydroxy -2-chloroethylene, chloromethylene, 
chlorbethenylene) having a substituent (for example, a hydroxy group, an alkyi group, a halogen atom). Preferred 
specific examples of compounds represented by general formula (B) are shown bek>w. 



B(-COOM)„ 



B-1 



HOOCCH2C(OH)(COOH)CH2COOH 



B-2 



HOOC(CHOH)2COOH 



B-3 



HOOCCHgCOOH 



B-4 



HOOCCH(OH)CH2COOH 



B-5 




COOH 




B-7 



(COOH)2 
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10 



IS 



20 



2S 



35 



40 



45 



SO 



55 



B-9 



B-10 



B-12 



a: 



B-8 ^COOH 
COOH 



COOH 




COOH 



.CHt— COOH 
CHt— COOH 



B-11 COOH 




30 COOH 



a COOH 
COOH 



B-13 HOOC— (CH2)3— COOH 



B-14 HOOC— (CH2)4— COOH 



B-15 HOOCCsCCOOH 
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B-16 



COOH 




CH3 



COOH 



10 



15 



20 



B-17 



QOOH 

,COOH 



COOH 



B*18 



25 



HOOC- CH- CH- COOH 
HOOC COOH 



30 



35 



40 



45 



55 



B-19 

HOOC^ COOH 
HOOCT^ COOH 



B-20 

HO-CH2— COOH 



[01101 01 the above exemplified compounds, those particularly preferred are exemplified ^^[^^^jr^^l^^^^^^^^ 
R.3/rB-4^ (B-5) (B-6) (B-13). (B-14). (B-15), and (B-20), and the most prelerred compounds are (B-1). (B-5), B 
3^^^^^^^ sails Of the above mentioned acids include ammonium sa«s. I't^Him ^^^^^^ 

lur^saJspotLsium^ 

These organic acids and salts thereof may be employed individually or in a combination of two or nrK>re. 
Will Fl2Lore. a partial composition containing a bleaching agent may contain a rehalogenating agent As he 
Sll^^^ tLe known in the art can be employed and include compounds such as ammonium brom de. 

poSu^^^^^^^^ sodium bromide, potassium bromide, sodium chloride, ammonium chlonde. potassium iod.de, 



so sodium iodide, ammonium iodide, etc. ^, . ^ -1 *^ o n moi^** oer liter 

[0112] The added amount of organic acid ferrk. complex salts is preferably .n the range of 0.1 o 2.0 ^^^^^^^ 
of a pirtial composition containing tf,e bleaching agent, and more preferably .n the range °' « ^^'^^'j 
101131 When at least one of imidazole and derivatives thereof and compounds represented by general 
Eh (W and exemplified compounds thereof described in Japanese Patent Publication Open to PubUc Inspection 
nT64 Sassls^^^^^^^^ into a partial composition containing a bleaching agent, the processing may be accel- 

rami other than the above-mentioned accelerating agents, exemplified compounds described on f«9^51 to 115 
S jainese Patent Publication open to Public inspection NO. 620 23459: exempmiedcompou^^^ 
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22 to 25 of Japanese Patent Publication Open to Public Inspection No. 63-17445, and compounds described in Jap- 
anese Patent Publication Open to Public Inspection Nos. 53-95630 and 53-28426 are employed in the same manner 
[0115] The pH of the partial composition containing a bleaching agent is preferably not more than 6.0 and more 
preferably between 1.0 and 5.5. 

5 [0116] Various fluorescent brightening agents or surface active agents can be incorporated into the bleaching agent- 
containing partial composition. As fixing agents employed in a partial composition containing a fixing agent according 
to the present invention, thiocyanate salts and thiosutfate salts are preferably employed. The content anrxjunt of the 
thiocyanate salt is preferably not less than 0.1 mole per liter When processing a color negative film, the content is 
more preferably not less than 0.5 mole per liter and most preferably 1.0 mole per liter Furthermore, the content of a 

10 thiosulfate salt is preferably not less than 0.2 mole per liter, and when processing a color negative film, is preferably 
not less than 0.5 mole per liter In addition, in the present invention, by employing the thiocyanate salt together with a 
thiosulfate salt, the object of the present invention can be more effectively accomplished. 

[0117] The fixing composition or bleach-fixing composition according to the present invention can be comprised 
individually or in a combination of two or more pH buffer agents composed of various salts other than these fixing 
IS agents. Furthermore, a large amount of rehalogenating agents such as alkali halides or ammonium halides, for example, 
potassium bromide, sodium bromide, sodium chloride, ammonium bromide, etc. are preferably incorporated. Further- 
more, alkylamines, polyethylene oxides, etc., which are generally known as compounds to be added to a fixing com- 
position or bleach-fixing composition can be appropriately incorporated. The pH of the fixing composition is preferably 
in the range of 4 to 8. 

20 [0118] Compounds represented by general formula (FA) and exemplified compounds thereof described on page 56 
of Japanese Patent Publication Open to Public Inspection No. 64-295258 are preferably incorporated into a processing 
composition containing fixing agents. The incorporation of these compounds preferably enhances the advantage of 
the present invention. In addition, another advantage is exhibited in that sludge formation is minimized which is formed 
in the processing composition having a fixing function during processing a small amount of light-sensitive materials 

25 over an extended perkxi of time. 

[01 1 9] The bleach-fixing time is a perkxi from when a light-sensitive material is first supplied with a partial composition 
containing a bleaching agent to when the light-sensitive material is supplied with a following processing composition 
or is immersed into the following processing composition. The color development processing time is preferably not 
less than 3 seconds, and more preferably not less than 5 seconds in order to conduct bleach-fixing efficiently and 

30 stably, and preferably not more 20 seconds, more preferably not more 16 seconds, and most preferably not more than 
12 seconds because adverse effects to a light-sensitive material, such as the degradation of the bleach fixing compo- 
sition supplied to a light-sensitive material, the formation of deposition upon drying, etc. can be minimized. 
[0120] The added amount of a fixing agent is preferably between 30 and 200 g/liter and more preferably between 
50 and 120 g/liter. 

35 [0121] As the ratio of the compositran volume of a supplied bleach-fixing composition, the volume of one partial 
composition is preferably between 0.01 and 100 times that of the other partial composition; more preferably between 
0.1 and 10 times, and most preferably between 0.5 and 2 times. 

[0122] The total volume of the bleach-fixing composition supplied onto the emulsion layer of a silver halide light- 
sensitive photographic material is preferably between 10 and 160 ml per m^ of the light-sensitive material; more pref- 
40 erably between 10 and 120 ml, and most preferably between 20 and 100 ml. 

[0123] The supply volume of the bleach-fixing composition to a silver halide light-sensitive photographic material is 
preferably proportional to the exposure amount to the light-sensitive material. 

EMBODIMENTS OF THE INVENTION 

45 

[0124] The embodiment of an automatic processor for silver halide light-sensitive photographic materials of the 
present invention is explained in detail with reference to the figures below In this embodiment, the development process 
of the automatic processor for silver halide light-sensitive photographk; materials is described. The description is applied 
to fixing: washing processes, etc. in the same manner 

so 

(Example 1) 

[0125] Fig. 1 is a schematic constitution view of a development process of an automatic processor and Fig. 2 is an 
enlarged schematic const itutran view of a coating supply section. In this automatic processor, a development process 
55 CD, a bleach-fixing process BF, a stabilizing process ST, and a drying process OR are provkied. In this development 
process CD, a conveyance path 3 is formed which conveys a silver halide light-sensitive photographic material P, 
employing a plurality of conveyance rollers 2, and this conveyance path is provided in the horizontal direction. The 
silver halide light-sensitive photographic material P is cut into a sheet before being conveyed to the development 
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Drocess CD and is conveyed while an image forming surface PI is positioned in the upper side. In the conveyance 
pLma cc;vey».g the silver halide light-sensitive photographic material P. a preheat section 10. a c««t.ng supply secfon 
20 and a squeeze section 30 are arranged in the order of the light-sensitive material conveying d.recttoa 
[01 S in^he preheat section 10. the conveyance roller 2 is arranged in the upper s.de of the 
a hea roller 11 is arranged in the lower side of the conveyance path 3, while facmg the ^°"^«y^"^^^^:f ^^^^^^^^ 
heat roller 11 a heater 12 is built in and this heat roller 11 constitutes a heating means to supply heat to the silver 
^Sdriight-sensHK/e photographic material P to conduct processing. The silver halide light-sensitn,e photographic 
mmeriiS is heald to the Lge of 45 to 95 »C. more pref erab^ to the range of 50 to 90 'C. and most preferably to 
theranqeof 60 to 80 "Cat which advantages of the present invention are improved. ^i,,^ 
r012^ In the coating supply section 20, a composition supplying pipe 22 which coats the processing co-^pos-tim 
Ln ome image forming surfTcl PI of .he silver halide light-sensitive photographic material P is ^'^jf^^^^^^ 
of the supplying pipe 22 is divided two chambers 90a and 90b. Partial composition a and partal composrtion b are 
fill-in the chamLrs 90a and 90b respect.ely The partial compositions are ejected out through he supphr exits 23a 
and 23b, and they are mixed during the time of flowing along with the wall of a composition supply P.^Pe 22^ 
[01281 The processing compositton supply means 22a and 22b each supplies processrg compos.tK>ns aand bfrom 
processing tanks 25a and 25b via a pump Pu such as a bellows pump or a tube pump. 

r01291 Furthermore, the processing composition supply amount frorri the composition supply outlets 23a and 23b 
Suting a mixing means to the in^ge forming surface PI of the silver halide light-sensitive photographic material 
pTslet ano to 160 ml per m^. When the total processing composrtion supph^ amount is less than the set amount, a 
supply shortage is caused, while when the total amount is more than the set. the processing composition .s wasted 
By setting the total processing composition supply amount at 10 to 160 ml per m^. an appropriate amount of the 

processing composKion can be supplied. i,, oo „n»iMhP 

roi301 Furthermore, the composition flow path length L1 on the processing composition supply pipe 22 untM he 
pr^eLing composition supplied from the composition supply outlets 23a and 23b is coated onto the -aje forcing 
surface pT of the silver halide light-sensitive photographic material R is set at 5 to 50 mm, and the processing com- 
posrnsIupf^Ldontothe processing composition supply pipe 22 is homog^^ 

position can L unKormly coated onto the image forming surface PI of the silver halide light-sensnn,e P^otog apNc 
material P to enable quality processing without causing uneven processing. When the composition flow path lengm 
u s less than the set lengih the processing composit ion supplied onto the processing composition supply ppe 22 is 
elated, bitore mixed horSogeneously. onto the image forming surface Pi of the silver halide ^^^'-^-^^"^^ 
graphic material R while the composition flow path length LI is more than the set. the processing composition is 

S'Vhe'c^nSS^'S^ Of the processing composition supply pipe 22 in respect to a processing compositiori is 
Stween I' aiS^S pref erably between lO' and 50-. and more preferably between 20» and 40'. These contact angles 
arpLerredbecausetheappTopriateamountofthesuppliedprocessingcompc^itionbec^^^ 

ing composition supply pipe. The processing composition supp^ pipe 22 is preferabty a metal pipe ^UJ^^^^^ 
SDecifically stainless steel (SUS 316L, SUS 316. SUS 304, and SUS 303), titanium (Ti). brass (Bs). etc. are preferred. 
^SSpTor elasSic Teflon pipe is employed, a surface active agent is coated to decrease the contect angte. 
Rmherr^re. the processing composition supply pipe 22 comprising a hydrophilic material is preferred, that s 6 nyton. 
N methoxymethylpolyamide. polyurethane. polyacetal. etc. are preferably laminated. Coated active agents are pre- 
ferred wS orient onto a hydrophobic pipe and direct a hydrophilic group to the surface. Accordingly, amphoteric 
surface active agents or alkylamine ethylene oxide compounds, etc. are preferab^ coated. 

r01321 in the squeeze section 30. squeeze rollers 31 are arranged so as to face each other ove and ""de Mh® 
Stance path3 and the upper side which is in contact with the image fomning surface PI of the silver hal.de light- 
r^e matet. may on^ be^'o, a squeeze roller. In this case, the lower side ,s of a --^1^ -"^^^^^^ 
roller 31 is arranged in a later position than the processing composition supply ppe 22 in me 'f^^J"^*^^^^^^^^ 
conveying directton and the devek>ping composition supplied onto the silver halKJe light-sensrtive materal P is 
squeezed to become uniform. Furthermore, heaters 13 and 14 are arranged under the conveyance path 3 
10133] GeneraHyawaterabsorbingspongerollerisusedasthesqueezeroller31.However.inthep^^^^^^^ 
a less water absorbing roller is preferred, and a metal roller such as SUS. etc.. a plastic roller a rubber 'oNer. a v^ven 
f abrl roller, a nonwoven fabric roller, and a sintered body roller are preferred. Spectfically. as the metal rollers, stainless 
steel {SUS316L, SUS31 6. SUS304, SUS303), aluminum (Al), titanium (Ti). brass (Bs). etc. are Pre erred. 
FurthLore. regarding the plastic rollers, preferred materials lor the squeeze roller include PoVethylene teref^Mhalate 
(PEJ) polyethylene (PE), ethylene tetrafluoride-perfluoroalkoxyethylene copolymer resin (PfA) Pofyacejl (POM), 
polypropylene IpP). polyethylene tetrafluoride (PTFE). polyvinyl chk>ride (PVC). phenol resin (PF). modified polyphe- 

"p^rphenj^en^^^^^^^^ (PU). polycarbonate (PC), po^phenylene sulfide (P^f)-J>^^^'^f^^Z 

S (PVDF). ethylene tetrafluoride-propylene hexafluoride copolymer resin (FEP). ethylene tertafluoride-ethylene 
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copolymer resin (ETFE). As rubber rollers, ethylene propylene rubber (EPDM. EPM), silicone rubber (Si), nitrile rubber 
(NBR), chloroprene rubber, etc. are preferred. As materials of the woven fabric and nonwoven fabric, polyolefin series 
fiber, polyester series fiber, polyacryronitrile series fiber, aliphatic polyamide fiber, aromatic polyamide fiber, 
polyphenylene sulfide fiber, etc. are preferred. Furthermore, a roller coated with Teflon is more preferred. 
s [01 34] Figure 3 is a schematic constitution view of another embodiment of coating section of the automatic processor 
for silver halide light-sensitive photographic materials. Partial compositions a and b are mixed at large volume mixing 
section 25, and the mixture is supplied to a light sensitive material P1 through outlet 23. The light sensitive material 
PI is transported by transport roller 2. 

[01 35] Figure 4 is a schematic constitution view of another embodiment of coating section of the automatic processor 
10 for silver halide light-sensitive photographic materials. Partial compositions a and b are mixed at small volume mixing 
section 25, and the mixture is supplied to a light sensitive material P1 through outlet 23. The light sensitive material 
PI is transported by transport roller 2. 

[01 36] Figure 5 is a schematic constitution view of another embodiment of coating section of the automatic processor 
for silver halide light-sensitive photographic materials. Partial compositions a and b are supplied to mixing section 25 
is provided in the transporting path as concave form, where they are mixed, and the mixture is supplied to a light sensitive 
material P1. The transport roller 2 rotates so as to accelerate the mixing of partial compositions. 
[01 37] Figure 6 is a schematic constitution view of another embodiment of coating section of the automatic processor 
tor silver halide light-sensitive photographic materials. 

[0138] In the coating supply section 20, a coating roller 21 coats a processing composition onto the image forming 

20 surface PI of the silver halide light-sensitive photographic material P, and a processing composition supply means 22a 
and 22b, which supply the processing composition to the coating roller 21 are provided, and the coating roller 21 is 
rotated to the conveyance direction at nearly the same speed as that of the silver halide light-sensitive photographic 
material P. The contact angle of a processing composition in respect to the coating roller 21 is set between 5® and 60**, 
and the processing composition supplied onto the coating roller 21 is uniformly formed. Thus, the processing compo- 

25 sition can be uniformly coated onto the image forming surface PI of the silver halide light-sensitive photographic ma- 
terial P to enable quality processing without causing uneven processing. When the contact angle of the processing 
composition in respect to the coating roller 21 is less than the set angle, the thickness of coating layer becomes ex- 
cessively thin, while when the contact angle is more than the set angle, the thickness of the coating layer becomes 
excessively thick. By setting the contact angle of the processing composition , in respect to the coating roller, between 

30 5* and 60*, it is possible to make a coating uniform layer and adjust the thickness appropriately. 

[0139] The processing composition supply means 22a and 22b comprise a compositbn supply exits 23a and 23b. 
The distance between the composition supply exits 23a and 23b, and the coating roller 21 is between 0.2 and 10 mm, 
and a constant volume of the processing composition can be supplied to the coating roller without causing a turbulent 
flow When the distance is less than the set distance, the processing composition on the coating roller is disordered 

35 due to the supply pressure, while when the distance is more than the set, the supply of the processing compositkm 
becomes unstable to cause flow turbulence on the coating roller. 

[0140] Fig. 7 is a schematic constitution view of another embodiment of a development process of an automatic 
processor for silver halide light-sensitive material. The development process CD is provided; in this development proc- 
ess, a pair of coating rollers 21a and 21b which coat a processing composition are arranged with a supply gap L2 
40 between them, and the coating rollers 21a and 21 b each rotates in the direction of the arrow. Above the coating roller 
21a, there is arranged one processing composition supply means 22a and under the coating roller 21 b, there is arranged 
another processing composition supply means 22b. 

[0141] A processing compositbn is composed of at least two compositions of a partial composition containing an 
alkali agent and a partial composition containing a color developing agent. The partial composition containing the cotor 

45 developing agent is supplied onto the coating roller 21a from the processing composition supply means 22a and the 
partial composition containing the alkali agent is supplied onto the coating roller 21b from the processing composition 
supply means 22b. The partial composition containing the color developing agent and the partial composition containing 
the alkali agent are preliminarily mixed in a staying portion 44 on the gap between the coating rollers 21a and 21b, 
and the resulting mixed composition is supplied onto the image forming surface PI of the silver halide light-sensitive 

so photographic material P from the supply gap L2 employing the rotation of the coating rollers 21a and 21 b to enable a 
decrease in processing time. 

[0142] The mixed composition in this staying portion 44 flows on the coating roller 21b from the supply gap L2 and 
is coated onto the image forming surface PI of the silver halide light-sensitive photographic material P. The contact 
angle between the coating roller 21 b and the processing composition is set at 5** to 60** and the processing compositions 
55 are homogeneously mixed on the coating roller 21 b. Thus, it is possible to make the coating layer on the image forming 
surface P1 of the silver halide light-sensitive photographic material P uniform and to adjust to the appropriate thickness. 
[01 43] Figure 8 is a schematic constitution view of another embodiment of coating section of the automatic processor 
for silver halide light-sensitive photographic materials. Partial composition c is mixed in addition to compositions a and 
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b at large volume mixing section 25, and the mixture is supplied to a light sensitive material PI through outlet 23. The 
light sensitive material PI Is transported by transport roller 2. 

[0144] Figs. 9 and 10 are each an enlarged schematic constitution view of a composition supply section. 

[01 451 In this embodiment shown in Fig. 9, the same parts as those in Figs. 1 and 2 have the same reference numerals 

5 and the explanation is abbreviated. A composition supply pipe 22 provided in a composition supply section 20 Is fixed 
and the interior of the composition supply pipe 22 is divided into two chambers 90a and 90b. Compositions a and b 
are supplied into chambers 90a and 90b, respectively, and these chambers are filled with the compositions. Each 
composition is ejected from each of composition supply exits 23a and 23b and the compositions "a" and "b" are mixed 
while running on the wall surface of the composition supply pipe 22. 

10 [01 46] Processing compositions are composed of at least two compositions consisting of a partial composition con- 
taining a color developing agent and a partial composition containing an alkali agent. The partial composition containing 
the color developing agent is supplied into chamber 90a in coating pipe 22 from the composition supply section 20. In 
the same manner, the partial composition containing the alkali agent is supplied into chamber 90b in coating pipe 22. 
These partial compositions containing the color developing agent and the alkali agent are preliminarily mixed on the 

IS wall of coating pipe 22 and are supplied onto the image forming surface PI of the silver halide light-sensitive photo- 
graphic material P. Therefore, it is possible to decrease the processing time. 

[0147] In the embodiment shown in Fig. 10, the same parts as those in Figs. 1 and 2 have the same reference 
numerals and the explanation is abbreviated. Partial compositions a and b are supplied to mixing section 25 provided 
in the transporting path as concave form, where they are mixed, and the mixture is supplied to a light sensitive material 

20 pi . The transport roller 2 rotates so as to accelerate the mixing of the partial connpositions. 

[0148] Fig. 11 is a schematic constitution view of another embodiment of an automatic processor for silver halide 
light-sensitive photographic materials. In the embodiment a cutting process A is provided, which cut the silver halide 
light-sensitive photographic materials prior to the processing at the coating process, and rapid process is available 
and environmental adaptability is also improved. 

2S [01 49] Magazine 600 containing a silver halide light-sensitive photographic material in roll shape Is set, and the light 
sensitive material is fonwarded out by roll out roller 601. The silver halide light-sensitive photographic material is cut 
by cutting means such as cutter 602 provided at cutting section A into a sheet silver halide light-sensitive photographic 
material. 

[0150] At the exposing section, light source 610 and lens optical system 611 is provided by which image on negative 
30 film N Is exposed on the sheet silver halide light-sensitive photographic material, and the light sensitive material is 
transported to coating process by transporting means 612. 

[0151] Fig. 12 is a schematic constitution view of another embodiment of an automatic processor for silver halide 
light-sensitive photographic materials. In this embodiment, the development process CD is constituted in the same 
manner as in Figs. 1, 2, 9 and 10. A composltton supplying section 40 is provided with bleach-fixing process BR A 

35 composition supply pipe 42 provided in a composition supply section 40 is fixed and the composition supply pipe 42 
is divided into two chambers 91a and 91 b. Each of two chambers 91a and 91 b is supplied and filled with each of the 
processing compositions a and b via pump Pu, a bellows pump, a tube pump, etc. from each of the processing com- 
positbn tanks 45a and 45b and each composition is ejected from each compositbn supply exits 43a and 43b and 
mixed with compositions c and d, while flowing on the wall surface of a composition supply pipe 42. 

40 [0152] The processing compositions of the bleach-fixing process BP are composed of at least two composltkDns 
consisting of a partial composition containing a bleaching agent and a partial composition containing a fixing agent 
and these compositions c and d are previously mixed on the wall surface of a coating pipe 42 and the resulting mixed 
composition Is supplied onto the image forming surface PI of a silver halide light-sensitive photographic material P. 
Thus the processing time can be decreased. 

45 [0153] The development process CD in the present inventk>n refers to the time from when a color developing partial 
composition is first supplied to a silver halide light-sensitive photographic material to the time when the processing 
composition of the subsequent bleach-fixing process BF is supplied. In the development process CD. a squeeze section 
30 and heaters 13 and 14 are arranged, and in the bleach-fixing process BF. the squeeze section 30 and heaters 15 
and 16 are arranged in the same manner. 

so 

(Example 2) 

[0154] Experiments were carried out in such a way that in Example 1 , the material of the coating roller was varied 
as shown in Table 1 below, and the contact angle of the coating roller in respect to a partial composition containing an 
55 alkali agent is varied as shown in Table 1 . The conditions and the experimental results are shown below. 
[0155] (Processing Composition Formulas per liter) 
[0156] <Partial Composition Containing Color Developing Agent> 
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Water 


700 ml 


Sodium sulfite 


0 4a 




3 0 q 


p-Toluenesulfonic acid 


30 0 a 


4-MrTiino~o-nrieinyi*iN'einyi-^p~^ ounciic oau o) 


40 0 a 


Water to make 


1 liter 


The pH is adjusted to 2.0 employing potassium hydroxide or 50 % sulfuric acid. 




<Partial Composition Containing Alkali> 




Water 


600 ml 


Diethyienetriaminepentaacetic acid 5Na 


3.0 g 


Potassium carbonate 


80.0 g 


p-Toluenesulfonic acid 


20.0 g 


Water to make 


1 liter 



[0157] The pH is adjusted to 13.0 employing potassium hydroxide or 50 % sulfuric acid. 

[0158] A bleach-fixing process and a stabilizing process were conducted by using CPK-2-J1 process composition 
20 manufactured by Konica Corp. 

[0159] The processing conditions are as follows. 



Process 


Time 


Temperature 


Preheat 


2 seconds 


70 ^C 


Color Development Process 


10 seconds 


55 **C 


Bleach-fixing Process 


12 seconds 


38 'C 


Stabilizing Process 


1 5 seconds 


38 "C 


Drying Process 


1 5 seconds 


70 ^C 



30 

[0160] As a silver halide light-sensitive color photographic material, Color Paper QA-A6 manufactured by Konica 
Corp. was employed with a width was 300 mm and a length of 420 mm. The above-mentioned color paper was heated 
employing a heat roller and as the squeeze roller, a phenol resin roller with Teflon coating was empbyed. 
[0161] After processing 1 m^ of the above-mentioned color paper, the tower roller in the composition supply section 
35 was observed and evaluated according to the following standard. 

A: No problematic stain is found. 
B: A little stain is found. 

C: Stain is found clearly and is stacked to the paper. 

40 

[0162] The composition supply section employed was porous and zigzag. The composit'on supply section was 
shaped in a cylinder with an outer diameter of 20 mm. The holes's diameter was 0.1 mm having a pitch of 0.2 mm. 
The 1,440 holes were arranged in line. The composition supply was set at 60 ml per m^ for each. Length L1 was set 
by the angle of the rotating composition supply section and by varying the gap (L2) between the paper and the tower 
45 end of the composition supply section by changing the height of the composition supply section. The rotation direction 
of the composition supply section was the later side of the conveyance direction. 
[0163] Uneven development was evaluated according to the following standard. 

A: any uneven development is not found 
so B: slight uneven development is found in end parts 

C: uneven development is clearly found in end parts 
D: uneven development is found in the whole area 



55 
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Table 1 



Experiment No. 


Material of Coating 
Roller 


Contact Angle of 
Coating Roller with 
Processing 
Composition 


Uneven Develop ment 


Stain at lower roller 


1-1 


Polyethylene 


70** 


C 


A 


1-2 


Teflon 


82' 


C 


A 


1-3 


Phenol Resin 


60' 


C-B 


A 


1-4 


Phenol Resin 
Laminated with 6 
nylon 


40' 


A 


A 


1-5 


Polyvinyl alcohol 


55' 


B 


A 


1-6 


SUS316L 


30' 


A 


A 


1-7 


Phenol Resin 
Laminated with 
Polyurethane 


20' 


A 


A 


1-8 


Nickel 


10' 


B 


A-B 


1-9 


Glass 


5' 


B-C 


A-B 



25 

[0164] As is clearly seen in the above Table 1, it reveals that adjusting the contact angle of the coating roller with 
the processing composition to the range of 5' to 60' exhibits excellent effects to minimize uneven development and 
staining the lower roller is not caused. It is also found that particularly IC to 55' is preferable and 20' to 40' is most 
preferable. 

30 

(Example 3) 

[0165] In Experiment No. 1 -5, the total processing composition supply amount was set as shown in Table 2 and the 
same evaluation was conducted. 

3S 

Table 2 



Experiment No. 


Processing Composition Supply Amount 


Uneven Development 


Stain on Lower Roller 


2-1 


5 ml 


C 


A 


2-2 


10 ml 


C-B 


A 


2-3 


20 ml 


B 


A 


2-4 


30 ml 


B 


A 


2-5 


60 ml 


B 


A 


2-6 


120 ml 


B 


A-B 


2-7 


160 ml 


B-C 


B 


2-8 


200 ml 


C 


B 



so 

[0166] As clearly seen in Table 2, the advantages of the present invention can be further exhibited by setting the 
total processing composition supply amount to a coating roller of 10 to 160 ml per of a light-sensitive material. 

(Example 4) 

55 

[0167] In the device of Fig. 1 used in the Example 1. processing temperature was varied shown in Table 3 and 
experiments were carried out. The processing compositions were same as Example 2. 

[0168] Composition supply pipe having sitt was used. The material of the pipe is SUS36L. The composition supply 
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portion is cylinder shaped having outer diameter of 40mnn and slit gap of 0. 1 mm. The composition supply exit for color 
developing agent partial composition is provided at a portiori of 15 mm upper from the bottom end of the pipe with 
regard to circumference direction. The composition supply exit for alkali agent partial composition is provided at a 
portion of 25 mm upper from the bottom end of the pipe with regard to circumference direction. 
[0169] The same evaluation as Example 1 was performed. 



Table 3 



Experiment No. 


Temperature of light sensitive material (•C) 


Uneven Development 


Stain on Lower Roller 


3-1 


40 


C 


B 


3-2 


45 


B 


A 


3-3 


50 


B 


A 


3-4 


60 


A 


A 


3-5 


70 


A 


A 


3-6 


80 


A 


A 


3-7 


90 


B 


A 


3-8 


95 


B-C 


A 



[0170] Based on Table 3, it is seen that by raising the temperature of a light-sensitive material, excellent uneven 
development minimizing effect is exhibited and no stain is formed on the lower roller. 



(Example 5) 

[0171] In the device of Fig. 9 of Example 1, experiments were performed by, as shown in Fig. 4 mentioned below, 
varying a solution flow path length until mixed solutions are coated onto the image forming surface of a light-sensitive 
material. The composition of the processing solution was the same as Example 2. The flow path length from the point 
where a partial solutbn containing a cotor developing agent and a partial solutbn containing an alkali agent were mixed 
each other to the light-sensitive material was varied by moving the solutk>n supply exit. The other conditions were the 
same as Examples 2 though 5. The volume of a solution staying portion was set at 20 ml, 

[0172] The evaluation was carried out in the same manner as Example 1 . Furthermore, stain on the table around a 
developing solution staying portion was observed and was evaluated in the same manner as in Example 1 . 



Table 4 



Experiment No. 


Distance of flow path (mm) 


Uneven Development 


Stain on Table 


4-1 


3 


B-C 


A 


4-2 


5 


B 


A 


4-3 


10 


A 


A 


4-4 


30 


A 


A 


4-5 


50 


A 


A 


4-6 


100 


A 


A-B 


4-7 


150 


B 


B 


4-8 


180 


B 


B 



[0173] Base on Table 4, it is seen that by setting the solution flow path length between 5 and 150 mm, excellent 
uneven development minimizing effect is exhibited and no stain on the lower roller was formed. 

(Example 6) 

[0174] In the present embodiment, as shown in Fig. 11, a cutting process A is provided which cut a silver halide light- 
sensitive photographic material P prior to being processed; and a stock roll magazine 600 is set in which the silver 
halide light-sensitive photographic material P wound in a roll shape is mounted, and from the magazine 600, the silver 



35 



EP 0 901 041 A2 



10 



15 



halide light-sensrtive photographic material P is pull out and cut employing a cutter 601. The cut sheet of the silver 
halide light-sensitive protographic material P is conveyed to an exposure process B. In the exposure process B, the 
sheet of the silver halid=t iight-sensitive photographic material P set on a conveyance means 612 Is subjected to image 
exposure from a negative film N. 

[0175] The exposed silver halide light-sensitive photographic material P is conveyed to a development process CD. 
In this developnnent process CD, a conveyance path 3 is formed which conveys the silver halide light-sensitive photo- 
graphic material P and is provided in the horizontal direction. The sheet of the silver halide light-sensitive photographic 
material P which has been cut into a sheet prior to being conveyed to the development process CD is conveyed in 
such a state that the image fomning surface is placed upside; subjected to development process in the development 
process CD and conveyed to the subsequent process. 

[0176] With the use of the device shown in this Fig. 11 . 5 m^ of the precut light-sensitive material with a size of 127 
mm X 89 mm was processed under the same conditions as Example 5. However, the flow path length was set at 10 
mm. The evaluation was carried out in the same manner as in Example 1 , and excellent results were obtained regarding 
the uneven development and table stain. 

(Example 7) 



20 



[0177} A partial solution containing a bleaching component and a partial solution containing a fixing component were 
prepared as mentioned below, and experiments were performed in the same manner as Examples 2 and 3, employing 
the device in Fig. 10 of Example 1 . 



25 



30 



Partial Solution Containing 


Added Amount per Liter 


Bleaching Compone 
Bleaching Agent (described in Table 1) 
The pH is adjusted to 5.0 employing aqueous amrr 

Fixing Component 
Ammonium thiosulfate 
Ammonium sulfite 


nt 

0.4 mole 
lonia. Partial Solution Containing 

0.8 mole 

0.02 mole 
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[0178] The residual silver amount in the light-sensitive material was measured and the uneven development was 
evaluated employing the same standards as Example 2. Furthermore, the stain on the lower roller in the bleach-fixing 
process section was evaluated. Further, CyDTA in Table 5 represents the following compound. 



40 



CH2COOH 



K 



CH2COOH 
CH2COOH 

CH2COOH 
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Table 5 



so 


Experiment No. 




Residual Silver 
Amount 


Uneven Development 


Stain on Lower Roller 




5-1 


CyDTA Fe Complex 
Salt 


1.2 mg/m2 


C 


B 


55 


5-2 


Fe Complex Salt of 
A-5 


0.3 mg/m^ 


B 


A 
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Table 5 (continued) 



Experiment No. 




nesiauai oiiver 
Amount 


^1 level 1 L^eVUtvJpi 1 ici It 


*^t;^in on 1 nwf^r Rnllpf 


5-3 


Fe Complex Salt of 
A-6 


u.^ mQfmr , 


D 
D 


A 
ry 


5-4 


Fe Connplex Salt of 

(1-1) 


0.4 mg/m^ 


B 


A 


5-5 


Fe Complex Salt of 
(1-3) 


0.3 mg/m2 


B 


A 


5-6 


Fe Complex Salt of 
(III-1) 


0.3 mg/m2 


B 


A 


5-7 


Fe Complex Salt of 
(A-10) 


0.3 mg/m^ 


B-C 


B 



(Example 8) 

20 [0179] Fig. 13 is a schematic view showing a means which supplies at least two partial solutions to a silver halide 
light-sensitive photographic material, and a device which mixes solutions as soon as supplied. Two slits are provided 
in the solution supply pipe and one end is connected with a partial solution storing means. The solution is supplied to 
a light-sensitive material from the solution supply exit employing an solution supply pump. The width of the slit is 
preferably between 0.05 and 0.5 mm. Furthermore, at 25a and 25b. a partial solution containing a developing agent 

2^ and a partial solution containing an alkali agent are stored. Because a light-sensitive material PI is conveyed at a 
constant speed, solutions are mixed on the image forming surface at the same time when supplied to the image forming 
surface. 



30 Claims 

1. An automatic processor for a silver halide light-sensitive photographic material comprising at least a process of 
coating a processing composition for the development process, wherein the automatic processor comprises at 
least two reservoirs storing partial processing compositions separately, and a supply means to supply each of said 

35 partial compositions to said silver halide light-sensitive photographic material after mixing said partial compositions. 

2. An automatic processor for a silver halide light-sensitive photographic material of Claim 1 . wherein a heating means 
which directly heats said silver halide light-sensitive photographic material is provided. 

40 3. An automatic processor for a silver halide light-sensitive photographic material of Claim 2. wherein a heating means 
heats said silver halide light-sensitive photographic material to not lower than 45 "C. 

4. An automatic processor for a silver halide light-sensitive photographic material of Claim 1 , wherein the automatic 
processor comprises control means to control the total processing composition supply amount from said processing 
composition supply exit to said coating roller being at 10 to 160 ml per m? of said light-sensitive material. 

5. An automatic processor for a silver halid described in any of Claim 1 . wherein the mixture of the processing com- 
positions is coated on an image forming surface of said silver halide light-sensitive photographic material through 
a composition flow path and a composition flow path distance is 5 to 50 mm. 

so 

6. An automatic processor for a silver halide llght-sensith/e photographic material of Claim 1, wherein the supply 
means to supply each of said partial compositions to said silver halide light-sensitive photographic material after 
mixing said partial compositions comprises a control means to control volume of the mixture at staying position at 
1 to 1 00 ml. 

55 

7. An automatic processor tor a silver halide light-sensitive photographic material of Claim 1, wherein the supply 
means to supply each of said partial compositions to said silver halide light-sensitive photographic material after 
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mixing said partial compositions is composed of stin-ing roller. 

8. An automatic processor for a silver halide light-sensitive photographic material of Claim 1, wherein the supply 
means to supply each of said partial compositbns to said silver halide light-sensitive photographic material after 
5 mixing said partial compositions comprises at least two composition supply exits which supply each of the partial 

processing compositions, and the partial compositions are mixed between said composition supply exit and said 
silver halide light-sensitrve photographic material. 



9. An automatic processor for a silver halide light-sensitive photographic material of Claim 1, wherein the shape of 
10 said composition supply exit Is slit. 

10. An automatic processor for a silver halide light-sensitive photographic material of Claim 1 , wherein the automatic 
processor comprises a cutting process before the process that the silver halide light-sensitive photographic material 
is coated. 

IS 

11. An automatic processor for a silver halide light-sensitive photographic material of Claim 1, which is characterized 
in comprising a contact angle control means which controls a contact angle of at least one of said processing 
compositions In respect to the circumference of said composition supply exit in the range of 5** to 60*". 

20 12. An automatic processor for a silver halide light-sensitive photographic material of Claim 1, wherein the coating 
process is a developing process and the processing composition for said development process is composed of a 
partial composition containing a developing agent and a partial composition containing an alkali agent. 

13. An automatic processor for a silver halide light-sensitive photographic material of Claim 1, wherein the coating 
2S process is a bleach-fixing process and the processing composition for said bleach-fixing process is composed of 

a partial composition containing a bleaching agent and a partial composition containing a fixing agent. 

14. An automatic processor for a silver halide light-sensitive photographic material od Claim 1 3, wherein the bleaching 
agent comprises at least one of ferric complex salts represented by general formulas (A), (I), (II). and (111), 

30 

General formula (A) 
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40 wherein A,, A2. A3, and A4 are the same or different and each represents -CHgOH, -COOM or -P03M^M2. M. 

and M2 each represents a hydrogen atom, a sodium atom, a potassium atom, or an amnrxjnium group. X represents 
a substituted or unsubstituted alkylene group having from 2 to 6 carbon atoms, 



General formula ( I ) 

A^CHNK-X— NHCH-A^ 
A^CH2 CHt-A^ 

wherein A"", A^, A^, and A"* each represents -CH2OH, -PO3 (M)2 or -COOM, and may be the same or different. M 
represents a cation. X represents an alkylene group having from 2 to 6 carbon atoms, or -(B"'0)„-B2-. N represents 
an integer of 1 to 8. B"* and 82 may be the same or different. 
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General formula (II) 




CH2COOM 



CHsCOOM^ 



wherein herein n^ represents 1 or 2, and A represents -COOM^. -OH. -NHg or -PO3 M\ M^, and each 

represents a hydrogen ion. an amnnonium ion. a sodium ion, a potassium ion, a lithium ion, or an organic ammonium 
ion, 



wherein herein and A^ each represents -COOM^, -PO3 (M7)2. -SOgM^, a hydroxyl group, or a mercapto group, 
each may be the same or different. and M"^ each represents a cation. R represents a hydrogen atom, an aliphatic 
or aromatic group, and and X2 each represents a divalent aliphatic group, a divalent aromatic group, or a divalent 
linking group composed of a divalent aromatic group or aliphatic group and an aromatic group. 

15. An automatic processor for a silver halide light-sensitive photographic material comprising at least a process of 
coating a processing composition for said development process, wherein the automatic processor comprises at 
least two resen«Dirs storing partial processing compositions separately, a supply means to supply each of said 
partial compositions to said silver halide light-sensitive photographic material and portions that said partial com- 
positions are supplied are substantially identical. 

16. An automatic processor for a silver halide light-sensitive photographic nnaterial of Claim 15, wherein a heating 
means which directly heats said silver halide light-sensitive photographic material is provided. 

17. An automatic processor for a silver halide light-sensitive photographic material of Claim 1 5. wherein the automatic 
processor comprises control means to control the total processing composition supply amount from said processing 
composition supply exit to said coating roller being at 10 to 160 ml per m^ of said light-sensitive material. 



General formula (III) 




C-COOM^ 
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FIG. 1 



PART a PARTb 

25a --rA— I [— Vv-25b 




^ CD 
23b\ 21 J 
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FIG. 2 



20. 
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FIG. 3 
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FIG. 4 

PART b PART a 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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25a— dla rVi^25b 
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2 23a 
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FIG. 10 
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FIG. 1 1 
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FIG. 13 
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FIG. 14(a) 
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